RVA10 HEC STYLE USER S GUI DE

HEC control card type
Vari abl e nane

Type: integer, floating(s or dp), |ogical, character

Descri ption
Units - and SI or English
Default value(s) or initialization value(s) - if any
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RVA10

[ $H CARD

HOTSTART CONTROL | $H CARD |

The paraneters on this card cause the programto begin with variables
computed at the end of a previous nodel run, thus continuing the conputations
of the previous run (hotstart).

Field Vari abl e Val ue | Description
0,Cl-2 [IC1 $H Card group identifier
1 VHOT 0 One hotstart file witten at the | ast
time step
+ Multiple hotstart files witten; one hotstart
witten at every MHOT time steps
2 KSALHOT + Hotstart salinity concentrations
0 Do not hotstart salinity concentrations
3 KTEVHOT + Hotstart tenperature
0 Do not hotstart tenperature
4 KCONHOT + Hot start suspended sedi nment
0 Do not hotstart suspended sedi nent
5* KBEDHOT + Hot start sedi nent bed
0 Do not hotstart sedi nent bed

* Only applies to RVA10- SED

NOTE: The previous run nust have saved output files (see $L2 card) of the

desired paraneters.

Note: if the $H

MHOT = 0

KSALHOT
KTEMHOT
KCONHOT
KBEDHOT

1
1
1
1

card is omtted,
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[$L1 cAarRD I NPUT FI LE CONTROL | $L1 CARD]

Requi red

Active paranmeters on this card cause the programto read data fromthe
requested file.

Field Vari abl e Val ue | Description
0,Cl-2 [IC1 $L1 Card group identifier
1 | NHEC + I nput RMA-10 run control file (required). File
code=2)
2 | FI LE + I nput GFGEN binary geonetry (File code=30)
- RVA- 10 3D geonetry froma prior run (File
code=30)
0 Ceonetry is contained with the file I NHEC above
3 NAI NPT + I nput alternate boudary condition file (File
code=66)
4 NB + Input Hotstart file for initial conditions
(File code=62)
0 Do not read a hotstart
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RVA10

[ L2 CARD

QUTPUT FI LE CONTROL

| $L2 CARD|

Requi red

Active parameters on this card cause the programto read data fromthe
requested file.

Field Vari abl e Val ue Descri ption
0,Cl-2 [IC1 $L2 Card group identifier
1 NOPT + Binary final results (solution) file containing
vel ocities, depth, etc. The content is
controlled by the TO card. (File code=80)
0 Do not save solution file.
2 | FOT + Bi nary 3D geonetry generated by RVAL0 (File
code=40)
0 Ceonetry is contained with the file I NHEC above
3 NLL + Bi nary HOTSTART output file. Used for saving
results at the end of the run with an intent to
restart. (File code=63)
0 Do not save hotstart
4 LOUT + Ascii printout of results and convergence
paraneters. The content is controlled by the
TR-card. (File code=20)
0 Do not save full printout.
5 | SPRT + Ascii printout summary of results for selected
nodes listed on the TRN-card (Fil e code=64)
0 Do not save special print.
6* NNG + Ascii geonetry output file. Reflects the bed
geonetry at the end of the run (File code = 25)
0 Do not save ascii geonetry output file.

* Only applies to RVA10- SED
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RVA10

[ $M CARD

MACHI NE | DENTI FI ER | $M CARD |

Requi red

The paranter on this card controls the scratch file (Logical Unit=9) for

buffer read/ wites.
Field Vari abl e Val ue | Description
0,Cl-2 [IC1 $M Card group identifier
1 I VRSI D 1 Direct access record length unlimted, and
defined in ternms of bytes.
Exanpl e systens are:
Defini con 032 board
M S FORTRAN for | BM mi cros

2 Direct access record length unlimted, and
defined in ternms of short words (2 bytes).
Exanpl e systens are:

Prime mni-conmputers

3 Direct access record length limted to 32
bytes, and defined in terns of |ong words (4
byt es).

Exanpl e systens are:
DEC Vax

4 Direct access defined using multiple sequenti al
access file that are opened as required. Note
that this may generate and | eave nmany files on
di sc.

Exanpl e systens are:
APPLE MAC || under ABSOFT FORTRAN,
Definicon 020 board, DEC Vax to avoid short
record | engths.

5 Direct access defined for a systemusing 64 bit
or 8 byte words and where record |l engths are
defined in bytes.

Exanpl e systens are:
Cray Y-MP or Cray C90

6 Direct access defined using multiple sequenti al
access files that are opened as required. Note
that this version does not put a period (.) in
the file names. It may generate and | eave many
files on disc.

Exanpl e systens are:
CDC Cyber
8 Same as 4 except PAUSE statenent is activated
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RVA10

[ T1- T3 CARD | TI TLE DESCRI PTI ON | T1-T3 CARD |
Requi red
A'T card nust be the first user input line in the primary RMALO run
control file.

not significant.
l[ine in the set.

The programreads the '3

Any nunber of T1 and T2 lines may be used and the sequence is
Only one T3 line may be used, and it nmust be the last title
as nmeaning the END of the 'T

cards.

Field Vari abl e Val ue | Description

0,C1-2 |[IC1 T Card group identifier

0, C2 I C3 1,2,3

1 TI TLE A Any al pha-nuneric data, up to 77 characters.
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[CA CARD | SPECI AL CALCULATI ON CONTROL | CA CARD |

Active paraneters on this card cause the programto alter contro
vari abl es.

Field Vari abl e Val ue | Description
0,C1-2 |[IC1 CA Card group identifier
1 | ZB 0 Use bottom friction
(Chezy or Manning's n-value as determ ned on
EV- car d)
+ User zero for bottomvelocity constraint for

el ements that permt variable velocity over
depth. Manning’s N or Chezy resistance for
dept h- aver aged el enent s.

- Modi fied Bottom Friction option. See
docunentati on in source code

2 | OPTZD Eddy Coefficient cal cul ation nethod
0 Original RMA10 nethod (default in CA-card
om tted)
1 Li near Mell or Yamada
2 Gaussi an Mel |l or Yanada
3 CHI + Enpherical wi nd shear coefficient

- Negative val ue defaults to 13.6 E-06

4 ALPHA + Vari abl e used to calculate the tenpora
derivative
- Negati ve val ue defaults to 1.0

(Value of 1.5 is second order Tayl or
expansi on)

Note: If the Ca card is onmtted
| OPTZD=0 (not used: Gaussian Ml | or-Yamada is al ways used)

CHI =13. 6E- 06
ALPHA=1.0 (first order tine stepping; no contribution fromthe old
time step)
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CN CARD | CONVERGENCE TEST CRI TERI ON | CN CARD |

Active paranmeters on this card cause the programto alter the default
convergence criterion of zero. The values should be in the appropriate units
as defined on the Sl-card.

Field Vari abl e Val ue | Description
0,C1-2 |[IC1 CN Card group identifier
1 NCONV + Convergence test switch is activated
0 Turn convergence test off. Programw Il use

zero for all variables on this card and wl |
iterate until the TIS and TID-card is satisfied

2 CONV( 1) o, + Maxi mum al | owabl e change in the X-velocity
conmponent

3 CONV( 2) 0, + Maxi mum al | owabl e change in the Y-velocity
conmponent

4 CONV( 3) 0, + Maxi mum al | owabl e change in the water depth

5 CONV( 4) 0, + Maxi mum al | owabl e change in the salinity
concentration

6 CONV( 5) 0, + Maxi mum al | owabl e change in the tenperature

7 CONV( 6) 0, + Maxi mum al | owabl e change in the suspended
sedi ment

Note: If the CN card is omtted
NCONV = 0
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[[CO CARD |

COMMVENTS

CO CARD |

Commrents may be supplied on this card anywhere within the run control
i nput except as the first or the last card types.

Field Vari abl e Val ue | Description

0,C1 IC1 CO Card group identifier

1 FLD A Any al pha-nuneric data

NOTE: Conments may be incorporated on the sanme |ine as the END-card
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[[OE CARD

VEETTI NG AND DRYI NG BY ELEMVENT ELI M NATI ON |

DE CARD |

Active paranmeters on this card cause the programto check for wetting

and drying. The depth criterion nust be entered in units appropriate with Sl -
card.
Field Vari abl e Val ue | Description
0,C1-2 |[IC1 DE Card group identifier
1 | DSWI 0 Do not check for wetting and dryi ng.
+ Iteration frequency of testing for a wet or dry
nodi fication
Reconmmendati on: | DSWI should be a multiple of
the iteration counter (TIS and/or TID card).
Set it very large to permt checking only at
the end of a tinme step.
2 DSET + Dept h bel ow whi ch nodes are consi dered dry.
-,0 Defaults to 0.275 ft or 0.084 m
3 DSETD + Dept h above whi ch nodes beconme active when re-
wetting.
-,0 Defaults to 0.60 ft or 0.183 m
Note: if the DE card is omtted,
IDSWI = 0

10
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DM CARD |

VETTI NG AND DRYI NG BY MARSH PCRCSI TY |

DM CARD |

Active paraneters on this card cause the programto use the nmarsh

porosity theory.

There are instances when the user

may choose to run both

wet/dry techni ques sinultaneously (DE and DM cards).

Field Vari abl e Val ue | Description
0,C1-2 |[IC1 DM Card group identifier
0, C3 I C3 b/ Option 1: gl obal assignnment
N Option 2: assignnent by node
E Option 3: assignnent by el erent
T Option 4: assignnent by material type
1 J Option 1
0 Turns of f marsh porosity. Al DMcards are
i gnor ed.
-1 Use default values for data fields 2 - 5 for
ALL nodes (user specified values are ignored).
-2 User specifies the values in data fields 2 - 5
for ALL nodes.
+ User specifies the values in data fields 2 - 5
for all nodes 3 J.
Option 2
+ User specifies the values in data fields 2 - 5
for node J.
Option 3
+ User specifies the values in data fields 2 - 5
for elenent J.
Option 4
+ User specifies the values in data fields 2 - 5
for material type J.
2 AC1 + Bed el evation of fset (AQps = AO - ACL)
(default = 3.0 ft or 0.91 m
-, 0 If ACA 1 0, AOps = M N(AC4, AO - ABS(ACL))
3 AC2 + Transition range of the distribution
(default = 2.0 ft or 0.61 m
4 AC3 + M ni mum wetted surface area factor
(default = 0.02)
5 AC4 +,0 Absol ute bed el evati on (AQps = AC4).
Only active if ACA 1 0 (default = 0)
Note: to activate Marsh Porosity, at |east one DMb/ card is required. DMl

DVE, or

DWN cards may be included as desired.

11



The default values are automatically set to the appropriate units system

12
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DF CARD TURBULENT DI FFUSI ON COEFFI Cl ENTS | N THE DF CARD
HORI ZONTAL
Required for transport

Field Vari abl e Val ue | Description

0,C1-2 |[IC1 DF Card group identifier

C3 b/ Option 1: dobal assignment to all nmateri al
types, starting with | MAT=J

T Option 2: Explicit assignment for | MAT J

1 J + Starting value or explicit material type (IMNAT)

2 ORT(J, 8) + Tur bul ent diffusion coefficient associated with
the instantaneous direction of flow The units
of this factor are ft% sec or nf/sec, as
i ndi cated on the SI-card.

- Negative value, results in the magnitude of
this entry to be treated as a scal e factor
applied to a notional element length in the X-
direction. Units for the factor is ft/sec or
nm sec, as indicated on the SI-card.

3 ORT(J,9) + Basel i ne turbul ent diffusion coefficient. It is
applied in all directions. The units of this
factor are ft? sec or nf/sec, as indicated on
the Sl-card.

- Negative value, results in the magnitude of
this entry to be treated as a scal e factor
applied to a notional element length in the Y-
direction. Units for the factor is ft% sec or
nf/ sec, as indicated on the Sl-card.

4 ORT(J, 11) -,0,+ | Chezy coefficient for the shoreline.
<1 Manning's N coefficient is used.
= 0 Do not use.

13
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Dz CARD TURBULENT DI FFUSI ON COEFFI Cl ENTS | N THE Dz CARD
VERTI CAL
Required for transport
Field Vari abl e Val ue | Description
0,C1-2 |[IC1 Dz Card group identifier
0,C3 I C3 b/ Option 1: Universal assignment starting with
material type J
T Option 2: Explicit assigned by material type J.
1 J + Starting value or explicit material type (IMNAT)
2 ORT(J, 10) + M ni num al | owabl e turbul ent diffusion
coefficient associated with the Z-direction
(ft?sec). Units for this factor in ft% sec or
nf/ sec as indicated on the SI-card.

14
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[END CARD

END OF TI ME STEP SEPERATOR |

END CARD |

Requi red

This card signals the end of boundary input for a given tine step.

Field Vari abl e Val ue | Description

0,C1-2 |[IC1 EN Card group identifier

0,C3 I C3 D Card group identifier

1-10 ENDCOM A May be used for any comrents.

15



03/ 97 RVA10
EV CARD HORI ZONTAL PARAMETERS FOR TURBULENT EV CARD
EXCHANGE
Requi red
Field Vari abl e Val ue | Description
0,C1-2 |[IC1 EV Card group identifier
0,C3 I C3 b/ Option 1 Gobal: Starting with | MAT=J
T Option 2 Explicit by material type J
1 J + Material type (IMAT).
2 ORT(J, 1) + Tur bul ent exchange coefficient associated with
t he i nstantaneous direction of flow
3 ORT(J, 2) + Basel i ne turbul ent exchange coefficient. It is
applied in all directions.
4 ORT(J, 3) + Not used. Fill with any real nunber.
5 ORT(J, 4) + Not used. Fill with any real nunber.
6 ORT(J,5) + Roughness-Chezy coefficient or Manning' s N.
Apply Manning's if<1.0
Note: Units for turbul ent exchange coefficients are |b-sec/ft> or Pascal -sec
for SI units.

16
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EZ CARD VERTI CAL PARAMETERS FOR TURBULENT EZ CARD
EXCHANGE
Required for 3-D cal cul ations
Field Vari abl e Val ue | Description
0,C1-2 |[IC1 EZ Card group identifier
0,C3 I C3 b/ Option 1: Universal assignment, starting with
| MAT=J
T Option 2: Explicit assignnment by material type.
1 J + Mat eri al nunber for assignnment
2 ORT(J, 6) + M ni num al | owabl e turbul ent exchange
coefficient associated with the Z direction in
the X plane (lb-sec/ft% or (Pascal-sec).
3 ORT(J,7) + M ni num al | owabl e turbul ent exchange

coefficient associated with the Z direction in
the Y plane (lb-sec/ft% or (Pascal-sec).

Continue coding fields 4-6 if

(10OPTZ=0 on the CA-card)

using original vertical turbul ence nodel nethod

4 EDD1 + defaul t =
5 EDD2 + default= NOT USED I N NEW VERSI ON
6 EDD3 + defaul t =

17
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FD CARD FLU D DENSI TY COUPLI NG BY CONSTI TUENT- FD CARD
SALI NI TY, TEMPERATURE AND SUSPENDED
SEDI MENT
Field Vari abl e Val ue | Description
0,C1-2 |[IC1 FD Card group identifier
0,C3 I C3 b/ Option 1: Universal assignment starting at NODE
N Option 2: Assignnment by individual node.
(not avail abl e yet)
1 NCODE + Node nunber for assignnent
2 | PASS1 1 Treat the salinity as a passive constitient,ie,
no density coupling.
0 Treat the salinity as density coupled to the
ot her active constituents.
3 | PASS2 1 Treat the tenperature as a passsive
constituent, ie, no density coupling.
0 Treat the tenperature as density coupled to the
ot her active constituents.
4 | PASS3 1 Treat the suspended sedi nent as a passsive
constituent, ie, no density coupling.
0 Treat the suspended sedi nent as density coupl ed
to the other active constituents.
Note: if FD card is omtted
| PASS1 = 1
| PASS2 = 1
| PASS3 = 1

18
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[ GL CARD GEOMETRY, NODAL SCALE FACTORS | Gl CARD |
Field Vari abl e Val ue | Description
0,C1-2 |[IC1 Gl Card group identifier
1 XSCALE + Scal e factor for X coordinate input.
2 ZSCALE + Scal e factor for Y coordinate input.
Note: If Gl card is omitted,
XSCALE = 1.0
ZSCALE = 1.0

19
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GO CARD | NTERNAL NODE RECRDERI NG FOR THE SYSTEM (CO)
EQUATI ONS CARD

Field Vari abl e Val ue | Description

0,C1-2 |[IC1 [€) Card group identifier

1 I RO +, 0 Control for internal node reordering of the
system equati ons.
= 0 No node reordering input.
= 1 Expect reordering input

2 I E + El enent nunber

3 NFI XH( I E) + Complete list of elenent nunbers which can be
used to reorder the internal fornulation of the
system equations. This feature can be used to
achi eve nore efficient core storage allocation
wi thout re-entering other existing system data.

NOTE: Typically GFGEN reordering is all that is necessary.

20
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GC CARD GEQVETRY, CONTI NUI'TY CHECK LI NES | GC CARD |

Requi red
DI FFERENT THAN ot her TABS CONTI NUI TY

The GC-card di nensions are controlled by program PARAMETER vari abl es MCC
and MCCN. Flow continuity can be calculated at up to MCC |lines across part or
all of the grid with up to MCCN corner nodes per line. Prescribe the boundary
line first since that line is used in calculating the percents displayed on
all subsequent |lines. Code corner nodes only. Code all lines in the sane
direction; otherw se sign changes will occur in the printout. |In general
code left to right when facing downstream The first |ist should be the
i nfl ow boundary because is assunmed to be 100%

Field Vari abl e Val ue | Description

0,C1-2 |[IC1 cC Card group identifier

1 J + Continuity |Iine nunber

2 Li ne(J, K) + Li st of nodes which define the line segnents

across which the total flowis to be computed
for continuity |Iine checking.

N End of Iist -1 Node nunber of -1 is required to mark the end
of a line.

NOTE: If a continuation line is necessary, start the next corner node in field
1 of the next GC card. These lines may al so be used for automatic generation
of boundary conditions.

21
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| GE CARD | GRI D, ELEMENT CONNECTI ON TABLE | GE CARD |
The el ement connection table will usually be provided by the G-FGEN pre-
processor and will reside on logical unit IFILE on the $L1-card. |If so, this

card should be omtted, unless small mesh revisions are required. Oherw se
code the El enent connection table.

Field Vari abl e Val ue | Description

0,C1-2 |[IC1 [€5 Card group identifier

1 J + El enent nunber

2-9 NOP( J, K) + Up to 8 node nunbers for element J, listed

count er-cl ockwi se around the el ement starting
from any corner.

10 I MAT(J) + El ement material type.

11 TH(J) + Direction of eddy viscosity tensor. Optional,
may be specified on the GV card. Radians,
counter-clockwi se fromthe X-axis. For 1D

el ements, the direction is automatically
aligned with the orientation of the 1D el enent.

22



03/ 97

RVA10

[GCARD

GEOVETRY, | NPUT BY LAYER | GL CARD|

Required for 3-D cal cul ati ons

Fi el d

Vari abl e

Val ue

Descri ption

0,C1-2

I C1

G

Card group identifier

0,C

I C3

b/

Option 1: Universal assignnent by surface
nodes, starting with |

Option 2: assignment by corner surface nodes by
el ement nunber

Option 3: assignment by node nunber

== m

Option 4: assignment by material type

NDP

turn off layering

proportional spacing

absol ute el evations

Node, Elenent, or Material type as specified by
the sel ected option.

NDEP( 1)

The nunber of elenents in the vertica
direction of each corner node. Note that the
nunbers are only used for corner nodes, al

m dsi de nodes may be set to zero

THLAY(T, J)

The el evation of each non-uniformy spaced
corner node bel ow the surface node |. (i e NDP=2)
Use zero for uniform spacing (NDP=-1)

23
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G\NN_ CARD | GEOVETRY, NODAL COORDI NATE | GNN CARD |

This information is usually provided by the GFGEN pre-processor (see GE CARD).
The coordi nate values read fromthe above input are nultiplied by the
appropriate scale factors, XSCALE and ZSCALE fromthe Gl card, and should
result in the proper X and Y coordinates (units are determ ned by the SI card)
after transformation.

Field Vari abl e Val ue | Description

0,C1-2 |[IC1 G\N Card group identifier

0,C3 I C3 N Card group identifier

1 J + Node nunber

2 CORD(J, 1) + The X nodal coordinate (ft or mas indicated on
the SI card).

3 CORD( J, 2) + The Y nodal coordinate (ft or mas indicated on
the SI card).

4 AQ(J) + The bottom el evation at node J (ft or m as
i ndi cated on the SI card).

Conti nue for 1D nodes only

5 W DTH( J) + Channel width at zero depth for node

6 SS1(J) + Left side slope at node (inverse bank sl ope)

7 SS2(J) + Ri ght side slope at node (inverse bank sl ope)

8 W DS(J) + Storage wi dth associated with node at zero
dept h.

NOTE: The inverse bank slope can be defined as follows: |If the slope of a

line is defined by the ratio of the vertical displacenment to the horizonta

di spl acenent (i.e. “rise over run”), the inverse bank slope is the val ue of
the horizontal conponent of the slope if the vertical conponent is set equa

to 1. For exanple, a slope of 2/5 can be expressed as 1/2.5, where 2.5 is the
i nverse bank sl ope.

24
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[ Gs carD GEOVETRY, | NPUT SLOPES FOR NODES | GS CARD]|
Field Vari abl e Val ue | Description
0,C1-2 |[IC1 GS Card group identifier
1 I NODE + Node nunber
2 ALFAK(1) + The angl e (radi ans) at node | NODE

NOTE: This card is for

1-D el enents only

25
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GW CARD GEOMETRY, 1- DI MENSI ONAL CROSS- SECTI ON GW CARD
PROPERTI ES
Field Vari abl e Val ue | Description
0,C1-2 |[IC1 [eW] Card group identifier
0,C3 I C3 b/ Option 1: Universal asignment for all 1D corner
nodes.
N Option 2: Assignment by specified 1D node.
1 N + Corner 1D node nunber
2 W DTH( N) + Channel width at specified nodes (feet).
3 SS1(N) + SS(J) Left side slope at specified nodes
(i nverse bank sl ope).
4 SS2(N) + SS2(J) Right side slope at specified nodes
(i nverse bank sl ope).
5 W DS( N) + WDS(J) Wdth - off channel storage (feet).

NOTE: Units depend upon SI card designation.

NOTE: The inverse bank slope can be defined as follows: |If the slope of a
line is defined by the ratio of the vertical displacenment to the horizonta

di spl acenent (i.e. “rise over run”), the inverse bank slope is the val ue of
the horizontal conponent of the slope if the vertical conponent is set equa

to 1. For exanple, a slope of 2/5 can be expressed as 1/2.5, where 2.5 is the
i nverse bank sl ope.
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| C CARD | NI TI AL CONDI TI ONS | | C CARD |
Requi red

Field Vari abl e Val ue | Description

0,C1-2 |[IC1 IC Card group identifier

1 ELEV + Average initial water surface elevation. Also
used for vertical coordinate transformation.
(feet)

2 UNOM +, 0 Nom nal velocity used as an initial guess for

col dstart of 1D nodes only.
Zero is the default. (ft/sec or nisec)

3 UDI R + Direction (degrees) of the nom nal velocity.
Count er-cl ockwi se direction fromeast. (for 1D
onl y)

4 HVNN + M ni num depth (feet) used at startup.

5 SALT + Initial value for the salinity concentration.
(kg/ nmB)?

6 TEMPI + Initial value for the tenperature. Degree C ??

7 SEDI + Initial value for the suspended sedi nment

concentration. (kg/ n8)?

8 Ul NP + Read but not used

9 VI NP + Read but not used

27
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[ LA CARD LOCAL LATI TUDE | LA CARD |
Field Vari abl e Val ue | Description
0,C1-2 |[IC1 LA Card group identifier
0,C3 I C3 b/ Option 1: Universal assignment starting with
KNMAT
T Option 2: Assignment by material type
1 KMAT + El emrent material type
2 OVEGA + Local latitude (degrees or Coriolis)
Note: if the LA card is omtted,

OMEGA = 0.0

28
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ND CARD 2D/ 3D | NTERFACE DI STRI BUTI ON | ND CARD |

Field Vari abl e Val ue | Description

0,C1-2 |[IC1 ND Card group identifier

0,C3 I C3 b/ Option 1: Universal assignnent of all node
numnber .

2 VM N + Coefficient to describe the vertical velocity

distribution at externally specified flow
boundaries. Used in the expression:

V=VAVE* (VM N+( 1. 0- VM N) *Z/ H** PONER), where
VAVE (ft/sec) is the average velocity, Z(feet)
is the elevation above the bottom and H(feet)

is the depth.
3 PONER + Decri bed for VM N
4 UM N + Coefficient to describe the vertical velocity

distribution at a 2D)3D interface. Used in the
expressi on:

U=UAVE* (UM N#(1.0- UM N) *Z/ H** PONER) , where
UAVE (ft/sec) is the average velocity, Z(feet)
is the elevation above the bottom and H(feet)

is the depth.
5 PWERI N + Describe for UMN
6 CM N + Coefficients used to describe the salinity-

t enper at ur e- suspended sedi nent distribution at
a 2D/3D transition. Used in the expression:
C=CAVE*(CM N+(1.0-CM N) *Z/ H**CPR) where Z(feet)
is the el evation above the bottom and H(feet)
is the depth.

7 CPR + Describe for CMN.

NOTE: Units are based upon SI card designati on.

Note : if the ND card is omtted, U= UAVE, V = VAVE, and C = CAVE at every
point in the water columm at the boundary or interface.
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PE CARD

CONTRCOL OF THE HORI ZONTAL EDDY VI SCOSI TY
AND DI FFUSI ON CCEFFI Cl ENT BY PECLET NUMBER

Fi el d

Vari abl e

Val ue

Descri ption

0,C1-2

I C1

PE

Card group identifier

0,C

I C3

Option 1: Universal asignment by node

Option 2: Assignnent by material type.

| PEC

NVAT

Option 1: O/ Of switch for Peclet nunber
control. | PEC = 1 turns on Pecl et nunber
contr ol

Option 2: Material type for the Pecl et
par amet er assi gnnent .

GPEC

Pecl et nunber

VPEC

Vel ocity used to generate the baseline

tur bul ent exchange and diffusion coefficients.
These baseline val ues al so act as m ni num
values if the nagnitude of the | ocal

i nst ant aneous velocity is |less than VPEC. The
basel i ne turbul ent exchange and diffusion
coefficients are applied in all directions.

Not e: The instantaneous magnitude of the horizontal eddy viscosity is found

fromthe Pecl et

E = r|Vdx/ P

nunber according to the follow ng formul a:

where E is the eddy viscosity, Pis the Peclet nunber, r is the density

of water,
el enent

el enent) .

The i nstantaneous direction of the eddy viscosity is in the direction of

flow.

V] is the velocity magnitude, and dx is the characteristic
length (which is the square root of the surface area of the

The i nstantaneous magni tude of the horizontal diffusion coefficient is
found from the Pecl et

D = [Vdx/P

nunber according to the follow ng formul a:

The i nstantaneous direction of the diffusion coefficient is in the
direction of flow
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03/ 97 RVA10

RD CARD | ROUGHNESS ASSI GNVENT BY DEPTH | RD CARD |

Pl Variables are RVA2 - NOT RVALO  YET !tHitrrnringd

Field Vari abl e Val ue | Description
0,C1-2 |[IC1 RD Card group identifier
0,C3 I C3 b/ Option 1: Universal assignment for entire grid.
T Option 2: Assignment by elenment material type
( KMAT)
E Option 3: Assignment by el enent nunber
1 I NUM + Material or el enment nunber
2 | START + First elenment nunber for the gl obal assignnent

to begin. Element material type or el ement
nunber as indicated by the value of |C3.

3 | RUFF 0, + OV OFF switch for auto Manning' N-val ue

cal cul ati ons based upon the average depth of
the element. Negative or zero turns the option
off. Positive value turns the option on.

4 RDRO 0, + Maxi mum N-val ue for non-vegetated water. Any
positive nunber will override the default for
RDRO.

5 RDDO 0, + Depth at which vegatation effects roughness.
Any positive nunber wil override the default
for RDDO.

6 RDRM 0, + N-val ue for vegatation water. Any positive
nunber will override the default for RDRM

7 RDCCEF 0, + Roughness by depth coefficient in the follow ng
equation: (positive value will override the
defaul t)

NVAL UE=RDRQ ( AVEDEP* * RDCOEF) +( RDRM EXP( - AVEDEP/ RDDO) )

NOTE: Default parameters are set depending on the val ue of |RUFF:

=1 settings for the Mss. River Delta project:

RDRO=. 02 RDDO=2. 0 RDRME. 026 RDCCEF=. 08
=2 settings for S-shaped River exanple test case

RDRO=. 04 RDDO=4. 0 RDRME. 040 RDCOEF=. 166667
=3 settings for San Francisco Bay Estuary project

RDRO=. 04 RDDO=2. 0 RDRME. 040 RDCEOF=. 166667
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03/ 97 RVA10

[ SI CARD SYSTEM | NTERNATI ONAL UNI TS | Sl CARD |
Field Vari abl e Val ue | Description
0,C1-2 |[IC1 Sl Card group identifier
1 | METRI C 0,1 = 0 English units are applied(default is

(gravity =32.2ft/sec?)
=1 Metric units are expected as input and
al so used for output. (gravity = 9.80 nised)

NOTE: If no SI card is present, English units are used. The SI card must be
pl aced before the $L card.
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03/ 97 RVA10
[ ST carD STOP THE RVAL0 SI MULATI ON | ST CARD]|
Field Vari abl e Val ue | Description
0,C1-2 |[IC1 ST Card group identifier
0,C3 I C3 0 Card type identifier
2-10 FLD A May be used for conments
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03/ 97 RVA10

[T1's carD TIM NG STEADY STATE | TI'S CARD]
Requi red
Field Vari abl e Val ue | Description
0,C1-2 |[IC1 TI'S Card group identifier
1 NI TI +,0 The nunber of iterations for an initial

solution. For each iteration include the
foll owi ng set(s) of control nunbers:

2 I URVL() +, 0 The degree of under-rel axation:
= 0 relaxation factor = 1.0 (No active under-
rel axati on)

= 1 relaxation factor = 0.9
...etc
= 9 relaxation factor = 0.1
3 I TLVL(I) +, 0 Gaussi an | evel:
0 nor nal

1 reduced order

4 | TEQV(1) +, 0 Active equations:

O velocity, depth and quality constituent
1 velocity and depth

2 quality constituent only

5 | TEQS(1) +, 0 Active quality constituent types:
0 salinity

1 tenperature

2 suspended sedi ment

NOTE: Repeat fields 2-5 until N TI sets are entered
If a continuation card is necessary, start in field 1 of the next TIS card and
continue entering values for |IURVL..ITEQS
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03/ 97 RVA10

[TID CARD TIM NG, DYNAM C | TERATI ONS | TID CARD |

Requi red for dynam c cal cul ati ons

Field Vari abl e Val ue | Description
0,C1-2 |[IC1 TI D Card group identifier
1 NI TN +, 0 The nunber of iterations for a dynanic

solution. For each iteration include the
foll owi ng set(s) of control nunbers:

2 I URVL() +, 0 The degree of under-rel axation:
= 0 relaxation factor = 1.0 (No active under-
rel axati on)

= 1 relaxation factor = 0.9
= 9 relaxation factor = 0.1
3 I TLVL(I) +, 0 Gaussi an | evel :
0 nor nal

1 reduced order

4 | TEQV(1) +, 0 Active equations:

0 velocity, depth and quality constituent
1 velocity and depth

2 quality constituent only

5 | TEQS(1) +, 0 Active quality constituent types:
0 salinity

1 tenperature

2 suspended sedi ment

NOTE: Repeat fields 2-5 until N TN sets are entered
If a continuation card is necessary, start in field 1 of the next TID card and
continue entering values for |IURVL..ITEQS
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03/ 97 RVA10

[ TO CARD | TI M NG OUTPUT CONTROL OF BI NARY RESULTS | TO CARD |
Field Vari abl e Val ue | Description
0,C1-2 |[IC1 TO Card group identifier
0,C3 I C3 b/ Uni versal assignnent for entire domain
1 | RSAV 0, + Dynam c tinme step nunber to start saving binary
results (default=0)

NOTE: Al tine steps will save if the TOcard is not present.
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03/ 97 RVA10
[ TR CARD TRACE PRI NT CONTROL | TR CARD |
Field Vari abl e Val ue | Description
0,C1-2 |[IC1 TR Card group identifier
1 | PRT 0, + Control for output printing:
= 0 node and el enent suppressed
=1 all input is printed, except the initia
condi ti ons.
= 2 Hotstart initial conditions are printed
2 NPRTF + Iteration frequency for printing the ful
solution. (exanple: a 4 provides full print
every 4th iteration)

- Time step frequency for printing the ful
solution. (exanple: a -4 provides full print
every 4th time step)

3 | TRACE + Debug trace print of all major subroutine calls
Note: if the TR card is omtted

IPTR = 0

NPRTF = 1

| TRACE = 0
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03/ 97 RVA10

[ TRN CARD | NODAL LIST FOR SPECI AL SUMVARY TRACE PRINT | TRN CARD |
Field Vari abl e Val ue | Description
0,C1-2 |[IC1 TRN Card group identifier
0,C3 I C3 N Card type identifier
1-10 NSPLPT( 1) + Li st of node nunbers for special print sunmary.
NOTE: Multiple TRN cards nmay be required to enter all requested nodes.

39



03/ 97 RVA10
| TZ CARD COVPUTATI ON TI ME CONTROL | TZ CARD |
Requi red for dynami c cal cul ati ons

Field Vari abl e Val ue | Description

0,C1-2 |[IC1 TZ Card group identifier

1 NCBC + Not used. Fill with a zero.

2 NSTART + Starting time - used to skip through the
boundary condition data file for restart.

- Read starting tine from HOTSTART file

3 NCYC + Nunber of time steps to be sinulated.

4 DELT + Initial length of a time step (hours) OR the
time increnment (hours) for this step of a
dynam c sinul ati on.

5 TMAX + Maxi mum tine for a sinulation
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03/ 97 RVA10

BC CARD | GENERAL BOUNDARY CONDI T1 ON CONTROL | BC CARD |

Boundary condition control, paraneters may be specified by node or by
continuity line nunber for which salinity, tenperature, and suspended sedi ment

will be specified. Initial and dynam c sol utions.
Field Vari abl e Val ue | Description
0,C1-2 |[IC1 BC Card group identifier
0,C3 I C3 L Option 3: Boundary condition control
paraneters specified by continuity Iline
nunber (s) for which salinity, tenperature and
suspended sedinment will be specified. Initia
and dynam c sol uti ons.
N Option 4: Boundary condition control parameters

speci fi ed by node nunber.

1 J + node or continuity |ine nunber

2 NFI X(J) + Vel ocity/fl ow boundary condition for the X
direction for this surface node and all other
nodes bel ow node J.

0 no specification

1 specify the velocity in SPEC(J, 1)

3 specify the total flow in SPEC(J, 1)

NOTE: parallel slip boundaries are
automatically entered

3 NFI X(J) + Vel ocity/fl ow boundary condition for the Y
direction for this surface node and all nodes
bel ow sarne.

0 no specification

1 specify the velocity in SPEC(J, 2)

3 specify the total flow in SPEC(J, 2)

4 NFI X(J) + El evati on boundary condition for

= 0 no specification

= 2 specify water surface elevation in
SPEC( J, 3).

5 NFI X(J) Salinity boundary condition for this surface
node and all nodes bel ow sanme

=0 no specification

=1 specify for all flow directions

=2 specify salinity only for flowinto the
net wor k

6 NFI X(J) +, 0 Tenperature boundary condition for this surface
node and all nodes bel ow sane.
= 0 no specification
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= 1 specify tenperature for all flow directions
in SPEC (J,5) bel ow

= 2 specify tenperature only for flowinto the
network in SPEC(J,5) bel ow

7 NFI X(J) +, 0 speci fy suspended sedi ment boundary conditions
for this surface node and all nodes bel ow
= 0 no specifications
= 1 specify suspended sedinment for all flow
directions in SPEC(J, 6) bel ow.
= 2 specify suspended sedinent only for flows
into the network in SPEC(J, 6) bel ow

8 SPEC(J, 1) +, 0 The specified X direction flow or velocity as
appropriate (ft¥sec/ft or ft/sec).

9 SPEC( J, 2) +, 0 The specified Y direction flow or velocity as
appropriate (ft3/sec/ft or ft/sec).

10 SPEC( J, 3) +, 0 The specified water surface el evation (feet).

11 SPEC( J, 4) +, 0 The specified value of salinity (concentration
units).

12 SPEC( J, 5) +, 0 The specified value of tenperature (degrees).

13 SPEC( J, 6) +, 0 The specified val ue of suspended sedi nent
(concentration units).

NOTES: Enter 31XXXX as val ues for NFI X when flows per unit width is required,

wi th conponents in the X and Y directions in SPEC(J,1) and SPEC(J, 2),

respectively.

For the case where the X conponent is 0.0, enter 13XXXX

Fl ow or velocity and el evation may not both be defined at a node except at

corners in the network.

Option 2 for salinity-tenperature-suspended sedi ment specifications is nost

usef ul

in conjunction with specified water surface el evation conditions.
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03/ 97 RVA10
BH CARD BOUNDARY, HEAD BH CARD |
Field Vari abl e Val ue | Description
0,C1-2 |[IC1 BH Card group identifier
0,C3 I C3 L Option 2: Assignment by continuity |ine nunber
N Option 3: Assignmet by node nunber
1 JBH + Continuity |Iine nunber
2 ELEBH + Specified elevation for all nodes on this
continuity line.(feet)
3 QQALBH( 1) -,0,+ [Salinity concentration of the inflow (kg/ m).
A negative val ue indicates no specification.
4 QQALBH( 2) -,0,+ | Tenperature of the inflow (degrees)
A negative val ue indicates no specification.
5 QQALBH( 3) -,0,+ | Suspended sedi nent concentration of the inflow

(kg/ nf). A negative val ue indicates no
speci fication.
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03/ 97

RVA10

BQ CARD

CONTRCOL FOR SPECI AL BOUNDARI ES |

BQ CARD |

The contr ol

boundary cards read.

variabl es NSID and | QGEN are self counted based upon the

Field Vari abl e Val ue | Description
0,C1-2 |[IC1 BQ Card group identifier
0,C3 I C3 E Option 2: Assignment by el enent nunber
L Option 3: Assignment by continuity |ine nunber.
For Option 2, by el enent nunber only:
1 J + el ement nunber
2 SI DF(J) + el ement inflow per unit area (cfs/ft") or the
| ength as appropriate to the el enent type.
3 SIDQJ, 1) + Salinity of the inflow
4 SIDQJ, 2) + Tenperature of the inflow
5 SIDQ(J, 3) + Suspended sedi ment concentration of the inflow
For Option 3, by continuity line only:
1 L + Continuity Iine nunber
2 TOTBQ(L) + Total flow (CFS) crossing the continuity line
3 DI RBQ( L) + Direction of flow (radi ans neasured anti -cl ock-
wi se). Note that the boundary directions are
adjusted to maintain parallel flow
4 QQRALBQ( L, 1) +, 0 Salinity of the inflow (neglect if negative)
5 QQRALBQ( L, 2) +, 0 Tenperature of the inflow (neglect if negative)
6 QQRALBQ( L, 3) +, 0 Suspended sedi ment concentration of the inflow

(Neglect if negative)
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03/ 97 RVA10

BR CARD | BOUNDARY, CONTI NUI TY FOR ELEVATI ON- FLOW | BR CARD |

The control variable ISTGEN is self counted based upon the boundary BRC
cards read.

Field Vari abl e Val ue | Description

0,C1-2 |[IC1 BRC Card group identifier

0,C3 I C3 L Card type identifier

1 L + Continuity |Iine nunber

2 AC1X(L) + coeficients in the elevation-flow relationship

(cfs) for continuity line J given by the
expressi on: QrA1+A2* ( ELEV- EQ) **C

3 AC2X( L) + sanme as above
4 AC3X(L) + sanme as above
5 ACAX(L) + same as above
6 ACS5X( L) + Direction of the flow (radi ans nmeasured

counter-cl ock-wi se). Note that the boundary
conditions are adjusted to maintain parall el

flow.
7 QQRALBR( 1) + Salinity of the inflow (neglect if negative)
8 QRALBR( 2) +, 0 Tenperature of the inflow (neglect if negative)
9 QQRALBR( 3) +, 0 Suspended sedi nent concentration of the inflow

(neglect if negative)
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03/ 97 RVAL10
[ BS carD | BOUNDARY, TEMPERATURE/ SALI NI TY RELATI ONSHI P | BS CARD]
Field Vari abl e Val ue | Description
0,C1-2 |[IC1 BS Card group identifier
0,C3 I C3 L Card type identifier
1 JBS + continuity Iine nunber
2 QQRALBS( 1) + Salinity of inflow (neglect if negative)
3 QQRALBS( 2) +, 0 tenperature of inflow (neglect if negative)
4 QQALBS( 3) +, 0 suspended sedi nment of inflow (neglect if
negative)
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03/ 97 RVA10
[ BW CARD W ND SPEED AND DI RECTI ON | BW CARD |

Field Vari abl e Val ue | Description

0,C1-2 |[IC1 BW Card group identifier

0,C3 I C3 b/ Option 1: The wind data in fields 2 and 3 of
this card will be used at all nodes equal to or
greater than J1

N Option 2: Wnd data are coded by specific node

E Option 3: Wnd data are coded by el enent
number

T Option 4: Wnd coded by | MAT nunber (materi al
type)

1 J1 + The node or el enment or | MAT nunmber as specified
by 1C3

2 TWK(J1) +, 0 The wind velocity (mles/hr)

3 TAX(J1) +, 0 Direction toward which the wind is bl ow ng,
measured in degrees counterclockwi se fromthe
positive x-axis.

For exanmple, a SE wind, as reported by the conventional nmneteorol ogical terns,

bl ows toward the NW This would be an angle of 135 degrees countercl ockw se
forma positive x-axis (with the + x-axis oriented to the east).

Bl ows toward NW

X-axi s
East
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[ xx CARD

TTTTTTT

XX CARD |

Field Vari abl e Val ue | Description
0,C1-2 |[IC1 XX Card group identifier
NOTE:  xx
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03/ 97 RMA10- SED
[ CC CARD CONSOL| DATI ON CONSTANTS | CC CARD |

Field Vari abl e Val ue | Description

0,C1-2 |[IC1 CcC Card group identifier

1 VWHO + Nom nal bed settling velocity (ft/sec or nis).
Default =

2 WHL +, 0 Consol i dati on exponent
Default =

3 WH2 + Consol i dati on coefficient
Default =

NOTE: The val ues gi ven above are needed to solve for the bed settling

velocity in each bed layer. The bed settling velocity (WH for a
particul ar bed layer is a function of the sedi nent concentration (CS)
in the layer. The expression for WH as a function of CSis as follows:

WH=WO"  (1- W2  cs™
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03/ 97 RVA10- SED

| FC CARD FI NES CONSTANTS | FC CARD |

Field Vari abl e Val ue | Description

0,C1-2 |[IC1 FC Card group identifier

1 TAUDC +, 0 Critical shear stress for deposition. This is
t he shear stress bel ow which deposition will
occur (Ibf/ft? or N nf).
Default =

2 TEC1 + Nomi nal critical shear stress for erosion
(Ibf/ft? or N nf)
Default =

3 TEC2 +, 0 Critical shear stress exponent
Default =

4 PRC1 + Erosion rate constant coefficient
Default =

5 PRC2 + Erosi on rate constant exponent
Default =

NOTE: The critical shear stress for erosion (TAUEC) is the shear stress
above which erosion will occur. It is a function of the sedi nent
concentration (CS) of a particular layer. The expression for TAUEC
as a function of CS is as foll ows:

TAUEC = TEC1 ~ CS'E®

The erosion rate constant (PERC) is a function of TAUEC. The
expression for PERC as a function of TAUEC is as foll ows:

PERC = TAUEC ~ 200 °~ EXP(-PRCL ~ TAUECT™®)
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03/ 97 RMA10- SED
[ HN CARD BED ROUGHNESS ASSI GNVENT | HN CARD |
Field Vari abl e Val ue | Description
0,C1-2 |[IC1 HN Card group identifier
0, C3 I C3 b/ Option 1: gl obal assignnment
T Option 2: assignnent by material type
1 J Option 1
+ User specifies the value in data field 2 for
all material types 3 J
Option 2
User specifies the value in data field 2 for
material type J
2 XNVALU + If the quantity in data field 2 is positive, a
Manning’s n value is specified.

XESRH - If the quantity in data field 2 is negative, a
roughness height is specified (ft or m. The
roughness height is assigned a value equal to
t he absolute value of the quantity given in
data field 2.

NOTE: If any material type is not assigned a roughness with a HN or HNT

card,

that materi al

specified on the EV or

type will

be assigned the Manning’s n val ue
EVT card which pertains to it.
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03/ 97 RMA10- SED
[ 1 B CARD I NI TI AL BED CONDI TI ONS | | B CARD |
Field Vari abl e Val ue | Description
0,C1-2 |[IC1 I B Card group identifier
0, C3 I C3 b/ Option 1: gl obal assignnment
N Option 2: assignnent by node
T Option 3: assignnent by material type
1 J + Option 1
Use the default values for data fields 2 -
NBLAY + 2 for all nodes 3 J
+ Option 2
Use the default values for data fields 2 -
NBLAY + 2 for node J
+ Option 3
Use the default values for data fields 2 -
NBLAY + 2 for material type J
2 NBLAY + Nunber of bed | ayers
3-7? HSO +, 0 Initial thickness of each bed layer (ft or m.
There nust be NBLAY val ues given.
NOTE: If a continuation card is necessary, start in field 1 of the next |B?
card. Continue entering values for HSO until NBLAY val ues have been

ent er ed.

Al so note that NBLAY nust be assigned the sane val ue as the val ue given
on the LD card(s).
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03/ 97 RVA10- SED

[ LD CARD BED LAYER DENSI TY | LD CARD |
Field Vari abl e Val ue | Description
0,C1-2 |[IC1 LD Card group identifier
0, C3 I C3 b/ Option 1: gl obal assignnment
N Option 2: assignnent by node
T Option 3: assignnent by material type
1 J + Option 1

Use the default values for data fields 2 -
NBLAY + 2 for all nodes 3 J

+ Option 2

Use the default values for data fields 2 -
NBLAY + 2 for node J

+ Option 3

Use the default values for data fields 2 -
NBLAY + 2 for material type J

2 NBLAY + Nunber of bed | ayers

3-7? CS + Mass concentration of sedinment in each bed
| ayer (kg/m). There must be NBLAY val ues
gi ven.

NOTE: If a continuation card is necessary, start in field 1 of the next LD?
card. Continue entering values for CS until NBLAY val ues have been
ent er ed.

Al so note that NBLAY nust be assigned the sane value as the val ue given
on the IB card(s).
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03/ 97 RMA10- SED
[ WC CARD FALL VELOCITY | WC CARD |
Field Vari abl e Val ue | Description
0,C1-2 |[IC1 WC Card group identifier
0, C3 I C3 b/ Option 1: gl obal assignnment
E Option 2: assignnent by el ement type
N Option 3: assignnent by node
T Option 4: assignnent by material type
1 J + Option 1
Use the default value for data field 2 for al
nodes 3 J
+ Option 2
Use the default value for data field 2 for
el ement J
+ Option 3
Use the default value for data field 2 for node
J
+ Option 4
Use the default value for data field 2 for
material type J
2 VS +, 0 Fall velocity of suspended cohesive sedi nment
(ft/sec or nis)
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03/ 97 RMA10- SED
[ We CARD | FALL VELOCI TY FUNCTI ON | WF CARD |

See the note bel ow for an explanation of how this card is appli ed.

Field Vari abl e Val ue | Description

0,C1-2 |[IC1 WF Card group identifier

1 MSETV 0 Toggl e off the fall velocity function. The fal
velocity (W5) is everywhere equal to the val ue
of VS specified on the WC card(s)

1 Toggle on the fall velocity function

2 STLRGVL 0, + Concentration threshold 1
Default = 0.1 kg/ni

3 STLRGW + Concentration threshold 2. It should al ways be
3 STLRGVL
Default = 10.0 kg/ i

NOTE: At hi gh enough sedi nment concentrations, the settling rates of cohesive

sedi nents are observed to be a function of the concentration in the
water colum. This card enables the user to toggle on or off the
effects of the sedinment concentration on fall velocity . It also allows
the user to define 2 threshold concentration values that are used to
generate a fall velocity function which depends on the sedi nent
concentration (STLRGML AND STLRGW). The expression for this function is
gi ven bel ow

| F STLRGML ¢ C
W8 = VS
| F STLRG\ ¢ C > STLRGML
Ws = VS~ (C/ STLRGWL) “?
|F C > STLRGW

WS = VS~ (STLRGWR/ STLRGML) /3
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03/ 97 RVAL10- SED
[ xx CARD TTTTTTT | XX CARD |
Field Vari abl e Val ue | Description
0,C1-2 |[IC1 XX Card group identifier
NOTE:  xx
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03/ 97 RVAL10- SED
[ xx CARD TTTTTTT | XX CARD |
Field Vari abl e Val ue | Description
0,C1-2 |[IC1 XX Card group identifier
NOTE:  xx

57



VARI ABLES

CARD LOCATI ON

ACLIX(L) BR
AC2X( L) BR
AC3X(L) BR
ACAX( L) BR
ACBX( L) BR
ALFAK(I) GS
ALPHA CA
AQ(J) G\N
CHI CA
CM N ND
CONV( 1) CN
CONV( 2) CN
CONV( 3) CN
CONV( 4) CN
CONV( 5) CN
CONV( 6) CN
CORD(J, 1) G\N
CORD( J, 2) G\N
CPR ND
DELT TZ
DI RBQ(L) BQ
DSET DE
DSETD DE
EDD1 EZ
EDD2 EZ
EDD3 EZ
ELEBH BH
ELEV IC
End of Ii st cC
ENDCOM END
EXX PE
EXY PE
EYX PE
EYY PE
FLD CO ST
GPEC PE
HVNN IC

I G

I C1 $H, $L1, $L2, $M T1-

T3, CA, CN, CO, DE, DM DF, DZ,
END, EV, EZ, FD, G1, GO, GC,
GE, G, G\N, GS, GW I C, LA,
ND, PE, RD, SI, ST, TI S, TI b,
TO TR, TRN, TZ, BC, BH, BQ
BR, BSL, BW
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T1-T3, DZ, END, EV, EZ, FD
GL, G\N, GW LA, ND, PE, RD,
ST, TO TRN, BC, BH, BQ, BR,
BSL, BW

| DSWI DE

I E [€e)

| FI LE $L1

| FOT $L2

| MAT(J) GE

| METRI C S|

| NHEC $L1

| NODE GS

I NUM RD

| OPTZD CA

| PASS1 FD

| PASS2 FD

| PASS3 FD

| PEC PE

| PRT TR

I RO [€e)

| RSAV TO

| RUFF RD

| SPRT $L2

| START RD

| TEQS(I) TIS TID

| TEQV(I) TIS TID

I TLVL(I) TIS TID

| TRACE TR

I URVL(I) TIS TID

| VRSI D $M

| ZB CA

J DF, DZ, BV, EZ, GC, GE, G\N
BC, BQ

J1 BW

JBH BH

JBS BSL

KCONHOT $H

KMAT LA, PE

KSALHOT $H

KTEMHOT $H

L BQ BR

Li ne(J, K) cC

LoUT $L2

VHOT $H

N GwW

NAI NPT $L1

NB $L1
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NCBC TZ
NCONV N
NCYC TZ
NDEP(1) a
NDP a
NET X(J) BC
NET XH( | E) €]
N Tl TS
N TN TID
NLL $L2
NODE FD
NOP(J, K) GE
NOPT $L2
NPRTF TR
NSPLPT(1) TRN
NSTART TZ
OVEGA A
ORT(J, 1) EV
ORT(J, 10) Dz
ORT(J, 11) DF
ORT(J, 2) EV
ORT(J, 3) EV
ORT(J, 4) EV
ORT(J, 5) EV
ORT(J, 6) EZ
ORT(J, 7) EZ
ORT(J, 8) DF
ORT(J, 9) DF
POVER ND
PVERI N ND
QQALBH( 1) BH
QQALBH( 2) BH
QQALBH( 3) BH
QRALBQ(L, 1) BQ
QRALBQ(L, 2) BQ
QRALBQ(L, 3) BQ
QQALBR( 1) BR
QQALBR( 2) BR
QQALBR(3) BR
QQALBS( 1) BSL
QQALBS( 2) BSL
QQALBS(3) BSL
RDCOEF RD
RDDO RD
RDRM RD
RDRO RD
SALT C
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SEDI C
SIDF(J) BQ
SIDQJ, 1) BQ
SIDQJ, 2) BQ
SIDQJ, 3) BQ
SPEC(J, 1) BC
SPEC(J, 2) BC
SPEC(J, 3) BC
SPEC(J, 4) BC
SPEC(J, 5) BC
SPEC(J, 6) BC
SSI(J) G\N
SSI(N) W
S52(9) G\N
SS2(N) W
TAX(J1) BW
TENPI C
TH(J) GE
THLAY(T, J) a
TITLE T1-13
TVAX TZ
TOTBQ( L) BQ
TVWK(J1) BW
UDl R IC
U NP C
UM N ND
UNOM IC
VI NP C
VM N ND
VPEC PE
VET DM
W DS(J) G\N
W DS( N) W
W DTH( J) G\N
W DTH( N) W
XSCALE el
ZSCALE el
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